The short duration (T 90 < 2 s) gamma-ray bursts (GRBs) detected in the SPI-ACS experiment onboard the INTEGRAL observatory are investigated. Averaged light curves have been constructed for various groups of events, including short GRBs and unidentified short events. Extended emission has been found in the averaged light curves of both short GRBs and unidentified short events. It is shown that the fraction of the short GRBs in the total number of SPI-ACS GRBs can range from 30 to 45%, which is considerably larger than has been thought previously.
INTRODUCTION
Bimodality in the gamma-ray burst (GRB) duration distribution was discovered in a series of Konus experiments (Mazets et al. 1981 ) and was subsequently confirmed by extensive statistical data from the BATSE experiment (Kouveliotou et al. 1993) , where a robust GRB duration parameter (T 90 ) was proposed (see the "
Data Processing" Section).
The value of T 90 , which separates the groups of GRBs, can depend on experiment (T 90 = 2 s is used in BATSE). Long GRBs have a duration T 90 > 2 s. Long GRBs have a softer spectrum than that of short ones; they also possess a spectral lag -the time profile in softer energy channels lags behind that in hard ones. Long GRBs are believed to result from the collapse of massive stars (see, e.g., Paczynski 1998 ). The nature of short (T 90 < 2 s) GRBs has not yet been clarified completely. Theoretical studies showed that short GRBs could result from the mergers of compact objects (neutron stars or black holes) in binary systems (Paczynski 1986 ). This is confirmed by the absence of observational signatures of a supernova in the optical afterglow light curves of short GRBs. It is also speculated that there exist very short (T 90 < 0.1 s) GRBs that constitute a separate class of events, along with the currently identified long and short GRBs, and that the evaporation of primordial black holes in the Galaxy could be the source of very short GRBs (Page and Hawking
1976; Cline et al. 2006).
Recently, one of the most distant GRBs has been detected, GRB 090423, with a redshift z ∼ 8.2 and a duration in the observer's frame of reference T 90 = 10.3 s, but in the frame of reference associated with the GRB source, T 90 = 1.1 s. It is unknown how this event should be classified, as a long or short burst, because the significant energy release (10 53 erg) of this event is typical of long GRBs. Unfortunately, apart from its duration T 90 , any additional information about a specific event (its energy spectrum, the source's redshift, etc.) cannot always be obtained. Therefore, there exists an uncertainty in choosing a model of a specific event based only on its duration T 90 in the observer's frame of reference. One of the serious problems of a short event identification with a GRB is related to the existence of soft gamma repeaters whose light curves are very similar to those of GRBs (Mazets et al. 2008 ).
Extended emission (possibly, an afterglow) in the soft gamma-ray range (>25-50 keV) with a duration of more than 30 s ( 
Data Processing
The catalog (Table 2) (2) Background model subtraction from the light curve.
(3) Calculation of the event duration T 90 (the time in which 90% of the burst energy is emitted). The algorithm for calculating T 90 is discussed in Koshut et al. (1996) . Figure 4 presents the scheme for calculating T 90 for GRB 030325. An integral light curve of the event is constructed. Subsequently, the numbers of counts corresponding to 5% and 95% of the total number of counts (indicated in Fig. 4 by the horizontal solid lines) are determined. Table 2 . No significant differences in durations were found.
(4) Grouping of bins increasing the bin duration from 0.05 to 5 s. Figure 5 shows the result of processing the light curve for GRB 060221.
(5) Averaging. The light curves of all GRBs aligned relative to the main peak and processed according to the procedure described above were averaged (the light-curve points corresponding to the same time in different light curves were averaged). In the individual light curves of GRB 060221 (Fig. 5 ) and GRB 031214 (Fig. 6 ) after the processing procedure described above, we found statistically significant extended emission with a duration of ∼ 50 and ∼ 20 s (T 90 for these events are 0.2 and 0.3 s, respectively), with the extended emission from GRB 031214 having been also found in the Konus experiment (Oleynik et al. 2008 ). These two GRBs were excluded from the subsequent analysis.
As has already been noted in the Introduction, it is often impossible to determine whether a GRB belongs to the class of short or long bursts based only on its light curve.
Studies of the event spectrum, analysis of the lag in various energy channels, and a recently proposed method for burst separation in Amati' BeppoSAX), it can be assumed that this is an actually existing phenomenon. From the available data for short GRBs, we can draw only statistical conclusions based on the averaging of various samples (confirmed and unconfirmed GRBs). We cannot assert that extended emission is a property of each short GRB. Nevertheless, the extended emission found in the averaged light curve of unconfirmed short events suggests that some of the unconfirmed short events belong to the class of real GRBs. For an independent test, we selected short events associated with triggers from charged particles (the fourth group of GRBs). There is no extended emission in the averaged light curve of 33 such events (Fig.   8 ). Consequently, we have no reason to reject the assumption that some of the unconfirmed short events are real GRBs.
DISCUSSION AND CONCLUSIONS
In the averaged light curve for the first group of short events (confirmed GRBs), we found extended emission with a duration of 25 s and an intensity of (46 ± 15) counts/s (Fig. 7) . Thus, extended emission can be assumed to be a common property of all short GRBs: it was found in the averaged light curve of the short GRBs detected in various experiments (see Table 1 ). The extended emission found in the averaged light curve of unconfirmed short events (the second group) suggests that some of the events from this group also belong to the class of real GRBs and not to triggers from charged particles and that the total fraction of the short GRBs is considerably higher than has been thought previously. If the intensity of the extended emission is assumed to be the same for all short GRBs, then the number of real short GRBs in the group of unconfirmed events can be estimated from the intensity of the extended emission in the averaged light curves. Thus, the fraction of the real GRBs in the group of unconfirmed events is (84 ± 35)%.
The fraction of the short GRBs detected in BATSE is ∼ 25% of all the detected GRBs confirmed by other space observatories is 16%. If all unconfirmed short events (the second group) are assigned to the class of real GRBs, then the total fraction of the short GRBs detected with SPI-ACS/INTEGRAL will be ∼ 45%, which is the upper limit for the number of short GRBs in the SPI-ACS experiment. The lower limit is 30% under the assumption that the fraction of the real GRBs in the group of unconfirmed events is 84%.
Since the lower energy threshold for BATSE triggers (for most part of the mission ∼ 50 keV) is lower than that for SPI-ACS, the fraction of the harder short events detected with SPI-ACS is more than 25%. This is an additional argument for the hypothesis that some of the unconfirmed short events are real cosmic GRBs. Taking into account the mean background value in SPI-ACS and the trigger algorithm, we will find that the sensitivity of SPI-ACS to short events is ∼ 6 × 10 −8 erg cm To investigate the extended emission, we fitted the averaged light curve for the combined first and second groups of events by functions y = at b and y = ce dt in the segment [0; 40] s relative to the main peak with a time resolution of time profile of 5 s. Figure 9 presents the signal significance for the combined groups. To estimate the likelihood of these models, we used the χ 2 test. The values obtained (with six degrees of freedom) are 11.8 and 16.2 for the first and second models, respectively. Consequently, the significance that the extended emission is described by these models is low, no more than 7% and 1%, respectively. The power-law model of the extended emission cannot be rejected, while the exponential model describes the behavior of the extended emission considerably more poorly, which probably rules out the FRED model of the extended emission. On the other hand, since the extended emission was found in a hard energy range (≥ 80 keV), the extended emission found can be assumed to be an extension of the activity of the GRB central machine rather than the onset of an X-ray afterglow.
In the averaged light curve for the third group of events (unconfirmed short GRBs with a duration T 90 ≤0.05 s), we also found extended emission with a duration of 125 s and a total intensity of (213 ± 35) counts/s (Fig. 6 ). This suggests that the nature of " very short" GRBs is probably the same as that of " ordinary" short GRBs with a duration T 90 ≤2 s (the group of very short GRBs is studied in more detail in curve for the test, fourth group of events (triggers from charged particles) (Fig. 8 ).
For the groups being investigated, we constructed a cumulative logN − logC max distribution (Fig. 10) , where N is the number of bursts with a count rate at the lightcurve maximum exceeding C max . The deviation from uniform distribution of sources in 3D
Euclidean space of the curve for the first group of events (confirmed short GRBs from our catalog) at low values of C max can be attributed to the selection effect: the low-intensity events are missed. The curve for the sample of unconfirmed GRBs is closest to the uniform distribution of sources in Euclidean space (the " -3/2 law"). Therefore, if the unconfirmed short GRBs are assumed to have the same nature as that of the confirmed ones, then the overall logN − logC max distribution will satisfy the -3/2 law. This corroborates the present views of the spatial distribution of short GRBs as objects of the close Universe (z < 1, 5 -This paper, the first group of events. 6 -This paper, the third group of events. In the standard analysis performed in our paper, we found no statistically significant extended emission in the SPI-ACS energy range. A joint analysis of the duration and hardness of this burst in the RHESSI experiment ) allows it to be classified as a short/hard burst with the possible presence of extended emission. + Used in the averaged light curve. 1 The observatories that also detected this event: u -Ulysses, h -HETE-2, k -Konus, s -Swift, mes -Messenger, sz -Suzaku, r -RHESSI, m -Mars-observer. 2 The durations determined in other experiments, the number of the corresponding reference at the end of Table 2 is given in square brackets. 3 The data for the corresponding event are inaccessible due to the observatory's slew (hereafter, " sl."). 4 The final (or initial) time in the available light curve (relative to T 0 ) used for averaging is specified. 5 The light curve was excluded from the averaged light curve due to an unsatisfactory background fitting quality (hereafter, " bad bgd."). 6 A short GRB with detected extended emission (hereafter, "
Gehrels 2008).
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